[Possible involvement of caspase activation in nitric oxide-induced neuronal apoptosis in SH-SY5Y cells].
We here report involvement of caspases in NO-induced neuronal apoptosis. Our experiments were designed to elucidate how NO induces neuronal cell death using NOC18, a new type of NO donor that spontaneously releases NO alone, without enzymatic metabolization. NOC18 induced apoptosis in human neuroblastoma SH-SY5Y cells in a concentration- and time-dependent manner estimated with DNA fragmentation assay, FACScan analysis, and nuclear morphology. In this study, oxyhemoglobin, an NO trapper, suppressed NOC18-triggered DNA fragmentation, indicating that NO from NOC18 is an apoptosis-inducer. An increase in caspase-3-like protease activity was observed in parallel with the induction of apoptosis, but no caspase-1-like protease activity was detected. The level of pro-caspase-2 protein, a precursor of caspase-2, was decreased dramatically. In addition, NOC18 also caused the cleavage of PARP, yielding an 85 kDa protein, a typical fragment of the caspases reaction. Oxyhemoglobin blocked the decrease in pro-caspase-2 and the cleavage of PARP by NOC18. Moreover, NO elicited the release of cytochrome c into the cytosol from mitochondria during apoptosis. These results suggest that activation of caspases by cytochrome c released from mitochondria is involved in neuronal apoptosis induced by NO.